PERSONALIZED INFORMATION DISTRIBUTION SYSTEM 



Field of the Invention 

The invention relates generally to intelligent infomriation distribution 
5 systems, particularly to audio systems in which audio messages are given to 
users. In particular, the invention relates to information systems where an 
individual person or at most a small group of persons is simultaneously within 
the coverage of the information source. 

10 Background of the Invention 

So-called intelligent sound reproduction systems in which the content of 
the information to be transmitted or the quality of the sound can be changed in 
accordance with environmental factors, for example, are intended for large, 
usually public spaces, where each loudspeaker unit is located in a different ^ 

15 part of the space, such as a shop, shopping center, etc. 

U.S. Patent 5,576,685 (Saito) discloses a system where loudspeal<ers 
located in a public space are controlled on the basis of the conditions 
prevailing in the space. The pbjective is to improve systems which always 
reproduce a certain piece of rnusic with the same volume, tone, and tempo. 

20 For this, the system includes at least one sensor which can measure 
background noise, temperature, brightness or another corresponding feature 
and which controls, based on the measurement, the sound sequence 
transmitted by the loudspeakers, and the characteristics of the sound 
sequence, such as its volume. 

25 U.S. Patent 6,091,826 (Laitinen et al.) in turn discloses a sound 

reproduction system for large spaces, in which the presence of people or their 
behavior, for example, can be monitored, in addition to the environmental 
conditions at each loudspeaker. The detection of the presence can be 
combined with detection of the identity of the person. Based on the monitoring, 

30 information dependent on the result of the monitoring is supplied from the 
loudspeaker. In this way individually targeted information, such as instructions 
or commercials, can be transmitted to different parts of the system, on the 
basis of how the listeners are located in the space, how they move in the 
space, and/or who they are. 

35 On the other hand, small personal sound reproduction systems are 
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passive and only obey the instructions given to thenn through a keypad. 
Examples of these are different portable players, such as MP3 players, or 
traditional radio receivers. 

A drawback of the above known sound reproduction systems is that 
5 systems capable of adapting to the listener in real time cannot be implemented 
by them. This is because in these systems the state or ability of the listener 
cannot be taken into account; the listener affects the system only through his 
or her active choices and/or through predetermined parameters. Two persons 
approaching a loudspeaker in a similar manner thus cause a similar response 

10 (audio message), even though their current states and abilities for receiving 
the said audio message might be completely different. 

The main objective of the invention is to accomplish an intelligent 
information distribution system which can adapt to the personal and real-time 
ability of the user as well as possible and on that basis dynamically adjust the 

15 information flow and the manner it is presented so that they are as appropriate 
as possible for the recipient 

Summary of the Invention 

An objective of the invention is to devise an information distribution 
20 system which is suitable for personal use and can adapt to the current state of 
the user as well as possible, depending on the current cognitive, physical, 
mental and/or social perfonnance of the user. 

This objective is achieved with the solution defined in the independent 
patent claims. 

25 The jdea of the invention is to connect the user so that the user 

becomes a part of the system and his or her current state and abilities affect 
the information content and/or the manner in which the information is supplied 
to him/her. Thus the user is part of the system and of the control circuit 
affecting the infonmation strearh. The system of the invention includes sensors 

30 through which signals are obtained from the user, signals describing various 
somatic phenomena directly associated with the user. The phenomena may 
be biophysiological and/or psychophysical. IHow the information is supplied to 
the user, how the supply and possibly other parameters are adjusted during 
the process, is determined on the basis of these signals. In this way the 

35 information flow is made as appropriate as possible for the user. In other 



words, when the state of the user is better known, the message given to him or 
her can be made more efFective than before. 

In a prefen-ed embodiment of the invention, additional environmental 
monitoring supporting the actual measurement is performed in order to be able 
to evaluate the effect of the environmental conditions on the measurement 
signals. Additional measurements of this kind, which support the decision- 
making, can include measurenients of the environmental temperature or air 
humidity, for example. 

A further objective of the invention is to make the system suitable for 
different kinds of environments. For this purpose, another preferred 
embodiment of the invention includes regulation means for regulating the state 
of the environment (the presentation space and conditions) when necessary in 
order to render the response of the message as efficient as possible. Such 
control means can be included in the system even though it does not include 
the above-mentioned means for monitoring the environment. However, the 
system preferably includes both monitoring and regulating means. Different 
system altematives are described in more detail below. 

The system can be used for many different purposes, either as such or 
combined with other systems. Applications to be mentioned here are research 
(for example, medical), education, rehabilitation, therapy, systems based on 
virtual reality in which a tailored audio space is part of the system, or 
entertainment, such as games played via a network. The system can also be 
used together with other systems, for example, for selecting the most suitable 
channels from a large group of radio and TV channels. The system can also 
form an ergonomic man-machine system. 

The core of the system can comprise a sound reproduction device like 
an MPS player, and thus the system can form a future evolution version of the 
MPS player. 

Depending on the nature of the system, the control of the audio 
information can only take place locally, but the control can also be 
implemented as a higher-level control, in which case each local system is 
controlled individually based on the measurement data obtained from a 
plurality of distinct local systems. 
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Brief Description of th Drawings 

In the following, the invention and its prefenred embodiments are 
described more closely with reference to the examples shown in FIG. 1 to 6 
5 in the appended drawings, wherein: 

FIG. 1 shows the general principle of the system of the invention in its 
basic embodiment, 

FIG. 2 shows the general principle of the system of the invention in an 
enlarged embodiment 
10 FIG. 3 shows a more detailed implementation of a system of the 

invention, 

FIG. 4 illustrates the use of the system of the invention in remote 
rehabilitation, 

FIG. 5 illustrates a system utilizing a higher-level control, and 
15 FIG. 6 illustrates the use of the system of FIG. 5 for rehabilitation of 

bed patients. 

Detailed Description of the Invention 

FIG. 1 illustrates the basic principle of the system according to the 

20 invention. The core of the system is formed by a central unit 10, which controls 
the operation of the system. A separate monitoring unit 1 1 measuring somatic 
phenomena associated with a user 20 is connected to the central unit. Based 
on these measurements, the central unit selects' the infontiatlon to be 
presented to the user and/or the manner the information is presented. The 

25 control of the manner of presentation refers generally to different, ways of 
presenting the same content, and it can include the control of different 
presentation parameters, such as volume, tone, tempo, number of repetitions, 
etc., and the use of spatial sound, for example, so that the sound can be heard 
from the desired part of the listfening space. The information available (e.g. the 

30 programs), from which the selection is made on the basis of the 
measurements, is stored, for example, in an information database 12, which is 
typically on a hard disk but it may also be in a component memory, for 
example. Alternatively, the programs can be downloaded through a network 
interface 14 from the network, or a wireless interface can be implemented for 

35 them as a WLAN/Bluetooth implementation in the 2.4 GHz license free band, 
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for example. The information is presented through the information sources 13, 
which typically include at least a loudspeaker unit, as described below. The 
basic idea of the invention is to connect a human being as a part of the system 
by measuring a somatic/physiologic phenomenon from her/him and by \ 
5 selecting, based on the measurement, the content of the information to be 
presented and/or the manner of presentation so that it is as suitable as 
possible with respect to the current state of the user. 

The idea behind the system according to the invention is that a human 
being subconsciously and consciously observes his or her environment and 

10 his or her state therein. The current state or capability of a human being 
consists of his or her physical, cognitive, mental, and social performance. 
These vary individually in accordance with time, health, and state of 
activeness, among other factors, and they can be independent of each other. 
Modern brain research (including new imaging techniques) has in turn proved 

15 that the sense of hearing also functions subconsciously outside the active will 
of the person. When walking down a street, for example, a person can 
recognize his or her name as part of the sound environment. The long memory . 
trace of sound and a strong coupling to emotion and imagination are a huge 
resource as such. The behavior and performance of an individual can be 

20 significantly affected by sound messages. By means of the system according 
to the invention, the behavior of a person and his or her current physical, 
mental, cognitive, or social performance, or all these factors, can be evaluated 
by measuring one or more parameters correlating with at least one such factor. 
Instead of, or in addition to, the measurement of absolute values, the relative 

25 state of an individual as compared to himself/herself or to a certain reference 
can be evaluated. 

Thus one or more somatic phenomena correlating in the above- 
described manner with one of the said performances can be monitored by the 
nnonitoring unit 11. These phenomena can be divided into biophysical 

30 phenomena, which can indicate events at the tissue or cell level, and into 
phenomena associated with behavior or the nature of movements described 
by psychomotor quantities. Different alternatives for the measurements are 
listed in the following. Already today many of these measurements can be 
performed non-invasively and wirelessly. 

35 The following are examples of biophysiological phenomena to be 
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monitored. 

EMG (Electromyography) measures the electric activity caused by 
muscular contractions. This measurement can indicate tension of muscles, 
fatigue, or physical work (movement), for example. EMG can be used, for 
5 example, in rehabilitation by presenting a rehabilitation program for the 
patient corresponding to his or her current condition. An EMG measurement 
is also suitable for management of stress and pain, for example, whereby the 
(audio)information and its presentation parameters are selected according to 
the current stress or pain status of the user. 
10 An EKG measurement can be used mainly for monitoring the pulse. 

The pulse reflects the physical performance and/or the degree of physical 
load, state of activity, or tension, for example. 

EEG (ElektroEnkefaloGrafia), i.e. brain wave registration, can be used 
for evaluation of the state of activity or power of concentration, for example, 
15 whereby it can be used as an aid in education to select ideal 
content/duration/repetition for the study session. 

Electric conductivity of the skin can be used for evaluation of stress or 
psychic tension, for example. 

Temperature measurement in a desired part of the body can also be 
20 used to evaluate stress, tension, muscle motoric work, or health, for 
example. Temperature can be measured non-invasively by an infrared heat 
camera, for example. In this way also the temperature differences in various 
parts of the body can be monitored simultaneously. 

Measurements relating to respiration (e.g. rhythm) can in turn 
25 correlate with physical performance or strain, for example. 

Blood pressure can also reflect strain, at least if other information, 
such as the normal blood pressure of the user, is available. 

Similar to measurements of tissue or cell level, also measurements of 
hormone levels and microbiological quantities can be performed. The system 
30 can include micro-sensors, which control the supply of a measurement 
substance to the human system, the response in the system being measured 
dynamically. Thus somatic monitoring can extend to a control which in some 
way concerns the somatic operation of the user. On the one hand, the 
control can support measurement, for example, measurement of certain 
35 factors can require the supply of a measurement substance etc. in order for 
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the measurement to be performed. On the other hand, the control may be 
needed in order to move the person to the operation range of the control 
loop of the system. 

As mentioned above, also parameters directly related to the physical 
5 behavior, such as the eye movements or other movements of the user. The 
former can indicate attentiveness and the latter haste, for example. Both can 
be measured by a video camera, for example, and the movements of the 
user can also be measured by acceleration transducers or a gyroscope, for 
example. 

10 Speech recognition can be used for evaluation of tension and social 

activity. In addition, less sophisticated equipment can be usied to evaluate 
certain parameters from speech without recognition, such as pitch, number 
of pauses, speed of speech, which can adequately characterize the 
psychophysical state of the speaker. 

15 It is to be noted that the above-described measurements do not 

necessarily correspond to measurements made in a laboratory, in which 
absolute values are obtained, but it is enough if changes relating to the same 
user can be solved by the measurements. Thus, the user himself/herself acts 
as a reference, and only a change is of significance. 

20 Movement information obtained from the user (from his/her eyes, for 

example) can be used, for example, in museums or corresponding exhibition 
spaces for supplying suitable information according to the movements of the 
user. When the user moves with determination (according to an acceleration 
transducer, for example), this information can be more general and can 

25 change automatically according to the location (the location can be 
concluded by means of a DGPS receiver or by integrating the data received 
from the acceleration transducer). Stops made by the user automatically 
increase the information content and the depth of the content. If the 
acceleration sensor is of a 3D type, turning the eyes to the ceiling, for 

30 example, can direct a description of a ceiling fresco or the like to the 
earpieces. The nature of the movements of the user can thus be an 
indication of his or her state (for example wishes/intentions), the nature being 
described by signals obtained from equipment carried by the user 
himself/herself, by means of which equipment the user is connected as a 

35 part of the control loop. 
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The user can be connected to the system through a wireline 
connection or wirelessly. The sensors have traditionally been based on a 
wireline connection, but the proportion of wireless sensors will increase as 
wireless short-range connmunication becomes more common in all kinds of 
5 electronic equipment. The wireless sensors can utilize a short-range RF 
technique or a Bluetooth technique, for example. Biosensor technology will 
also develop quickly. For exanriple, at the moment there are sensors on the 
market based on wireless escort memories, the sensors being readable from 
within a nearby distance. It has also been possible to attach a sensor part to 

10 these sensors so that temperature, pressure, etc. can be measured by them. 
The said sensors can be used for wireless measurement, for example, from 
the surface of the skin or even from within the skin as an implant 

The measurements on the user can also be made so that the sensor 
is not attached to the user, but a physiological quantity, such as pulse or 

15 respiration is measured from the mechanical movement of a bed or a chair, 
for example, by means of a foil which converts mechanical movement to an 
electrical signal. 

FIG. 2 illustrates three other embodiments of the system in 

i 

accordance with the invention. In addition to the units mentioned above, the 

20 system can namely include observation means 15 for monitoring the 
environment of the user, regulation means 16 for regulating the 
environmental conditions, or both the observation means and the regulation 
means (three embodihients). 

The observation means 15 can be used to monitor desired 

25 parameters or phenomena relating to the environment where the user is. The 
quantities measured from the environment vary typically according to which 
quantities are measured directly from the user, in order to take into account 
the effect of the environmental conditions on the actual physiological 
measurement. For example, the temperature of the environment may be an 

30 important piece of information in order to be able to evaluate the state of the 
user by means of a body temperature measurement or a skin conductivity 
measurement on the user. Similarly, the brightness of the lighting can affect 
the EEG, for example, or air humidity can affect skin conductivity. Air 
pressure, in turn, can affect pulse and the frequency of respiration, for 

35 example. 
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By means of the regulation means 16 a quantity is controlled, whose 
control boosts the effect of the response of the information given to the user. 
As the quantity to be controlled can even be such that it does not relate to the 
somatic control but othenA/ise boosts the response, the regulation means can 
5 belong to the system even if there are no observation means 15 in the system. 
The locking of doors or lighting can be mentioned as an example of such, 
provided that a quantity is measured from the user which does not correlate 
with the intensity of the lighting. 

The quantities to be measured from the environment are such that they 

10 indicate whether a control has to be performed^ by the regulation means in 
order to enhance the response, and if so, how the control has to be performed. 
An example of this is a measurement of the noise in the environment, as a 
result of which an active noise cancellation can be initiated based on an 
opposite-phase signal, for example. 

15 It is yet to be noted that FIG. 2 discloses examples of quantities/items 

which can be controlled or monitored in the systems according to the 
invention. Thus the monitoring or control of all quantities/rtems does not have 
to be incorporated into the sanie system. 

FIG. 3 shows a more detailed structure of one system in accordance 

20 with the invention. The core of the system is formed by a CPU or a signal 
processor unit 100, which is termed "a processor unit" below. Sensor interface 
units 21a and 21b are connected to the processor unit, the sensors being 
connected to the sensor interface units either via wireline connections or 
wirelessly. Sensor interface unit 21a is for the measurements made on the 

25 user, i.e. for somatic control, and sensor interface unit 21b is for monitoring the 
environment, although all the sensors can be connected to the same interi'ace 
unit. 

Sensor interface unit 21a can also include a camera interface, if a 
camera is used for monitoring. A program memory 23 and a data memory 22 

30 (RAM or DRAM) are associated with the processor unit, the program 
memory to store the software used by the processor and the data memory to 
store the data used by the processor. The program memory can in practice 
consist of so-called Flash memory cards. The software can also be 
downloaded or updated through a network interface. Efficient processing 

35 algorithms or fuzzy logic inference can be implemented by the processor 
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unit. The information to be presented can thus be modified flexibly by the 
processor unit using, for example, different kinds of filters, and the 
environmental factors can be regulated in a desired way in order to enhance 
the response. 

A database 30 can further be associated with the processor unit, the 
database storing intelligence for the apparatus, such as rules and measured 
responses of previous information deliveries, or control values according to 
which the selection of the programs and their presentation parameters occur. 

The information source 13 includes typically a loudspeaker 28 whose 
task is to convert the electrical signal into an acoustic signal. The processor 
unit controls the loudspeaker through a D/A converter 26 and an amplifier 
;unit 27. In addition to the loudspeaker, the information source can also 
include a display unit 29, for example, for displaying graphic or textual 
information. The display unit can even replace the loudspeaker, if there is no 
need to send audio information. 

The apparatus preferably also includes an identification device 24, 
which identifies the user of the apparatus. The identification can take place 
using any known technique, for example, a smart card and a card reader. 
Each user then has a smart card of his or her own, which stores user-specific 
information. Using this information, the program collection belonging to the 
application associated with the user, and possibly other information relating 
to the application, such as control information, can be retrieved through the 
network, for example. Different users can in this way utilize the system for 
different purposes. 

The apparatus can further include a keypad 25 which can be used to 
control the system and to measure the reaction time of the user, for exarhple, 
if it is needed for the evaluation of the state of the user. 

Audio information downloaded from the network can be stored into the 
mass memory 30. Depending on the application, this information can be in. 
the form of ready-made programs or as logic audio sequences, of which 
each can form one record, for example. The message contained by a logic 
audio sequence includes one logic entity. The recordis to be stored can be 
formed so that certain words, sentences, or parts of sentences are stored 
only once, and the processor combines the records sequentially so that they 
form the desired message. 
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Through a system provided with regulation means 16, it is possible to 
implement ergonomic man-machine systems for different purposes. As an 
example can be mentioned the incorporation of the system into a car, for 
monitoring the fatigue of the driver and for giving audio warnings. These 
5 audio warnings can be enhanced, for example, by means of regulation 
means which open the window or the radio, cause vibration of the seat, etc. 
The regulation means can also be incorporated into intelligent clothing, for 
example, which is provided with a massage function for enhancing the 
response of the audio message. In man-machine systems like these, the 

10 information can also be delivered, in addition to, or instead of, loudspeakers, 
through glasses, which are put on, or through micro displays, whereby the 
processor can modify the video information to be presented similarly to the 
audio information. 

The regulation means can also include different kinds of mechanisms 

15 whereby the desired conditions or a desired (imaginary) situation are 
simulated in order to enhance the response. These can be, for example, 
mechanisms whereby desired weather, climate, or movement conditions, or 
scents corresponding to the desired situation, for example, are produced in 
the space where the information is delivered. 

20 FIG. 4 shows an example of one system in accordance with the 

invention, the system being in this example used for personal rehabilitation 
through a communication network. In the rehabilitation, EMG and EKG 
signals and movement can be measured of the user, for example. Several 
different content providers can be in the network 40 which produce programs 

25 for one or more applications. Let us assume that there are at least two 
content providers for the rehabilitation, the/ servers being denoted with 
reference numerals 32 and 33. The rehabiiitator or other expert rehabilitating 
the user first downloads at his or her own server or terminal 31 suitable start 
programs and initial parameters from the database of one or more service 

30 providers to the mass memory, such as the hard disk of the system of the 
user. Alternatively, the rehabiiitator can store a software profile in the smart 
card of the user, whereby the process unit downloads the said programs 
after it has verified the identity of the user with the identification device 24. 

During the rehabilitation event the above-described measurements (and 

35 possibly also monitoring of the environment) are performed and the 
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rehabilitation instructions given through the loudspeaker 28 are controlled, e.g. 
their content, level of difficulty, duration, and/or number of repetitions. 

Control instructions can be downloaded to the apparatus or smart card 
along with the start programs, the control being performed in accordance with 
5 the instructions on the basis of varying measurement results. 

In accordance with the progress of the user, new programs are 
downloaded to the apparatus. The rehabilitation staff can also allow the user to 
access the program data of different service providers as the rehabilitation 
proceeds. For this purpose the rehabilitation staff can retrieve measurement 
10 data for its terminal or server from the user equipment in order to evaluate the 
progress of the person and to give new instructions. The rehabilitation staff can 
also (automatically) get reports or warning-like information of different events 
from the system. 

The same equipment can also be used for different applications and 

15 thus the apparatus can be used for some other purpose after the rehabilitation 
session, for example, for entertainment, whereby also the objectives (and the 
measurements) change automatically. 

In an individual local system 200 the use of sound information is 
analyzed and optimized locally. At the local level the operation is developed 

20 and maintained for activating the customers. At the local level it is also 
observed most quickly, what type of activities (games, etc.) are the best ones 
for obtaining the best result. Moreover, the local level generally pffers the best 
point of view of in which direction the activities should be developed in order to 
improve the results. The RAI index, for example, can be used as a meter for 

25 the activity of the customers, in which case a clear scalar quantity is obtained 
for the activity and ability. 

Although the local level generally offers the best point of view of how 
the existing services should be developed, creating completely new activities 
at the local level is generally difficult. This is why the system can in some 

30 cases include a higher-level control, by means of which methods found to be 
good at the local level can be analyzed and combined. In this case 
dependencies "action ^ improvement of RAI index'' can be obtained from ail 
local systems. 

In order for reasonable operation models to be beneficial also at other 
35 local sites, there must be a connection between them. This connection is the 
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higher-level control implemented through network 40, one or more servers in 
the network 40 participating in the control. The objective of the control is to 
combine the causal connections detected in the local systems 200 and to 
control the local systems on the basis of this combined information. FIG. 5 
5 illustrates this principle. A relation database 51, for example, is created in the 
system at each local level, the database to comprise certain operations 
performed at the local level and the locally measured results to correspond 
to the operations. These results are transferred through the network 40 to a 
higher-level system 52. where the desired analysis is performed for the 

10 operation/RAI-index pairs in question. The local systems are controlled on 
the basis of the analysis results (arrows A, B, and C). The response of the 
sound programs can thus be seen as changes in the resulting parameters of 
the quantities measured from the people. The results are collected to the 
higher-level system for analysis. 

15 For example, sound information can be classified in different 

categories on the basis of the information content. There should be as many 
of these categories as possible, and it does not matter if these overlap. Also 
the activation operations of the customers are classified, in respect to the 
number of interactions, sound information classes and/or question/answer 

20 pairs, for example. The number of activation operation classes is not 
restricted either; generally the more classifications there are, the better it is. 

The higher-level control system can be implemented in many different 
ways. In the control, the following items can be utilized, for example: 

- statistical analysis, 

25 - multiple variable control, 

- neural computation, e.g. self-organizing maps. 

The use of a self-organizing map is preferable in the sense that not 
much knowledge about the process to be controlled is required. The number 
of parameters and their interdependences are completely open. In the high- 

30 level control a self-organizing map (SOM) is constructed of the classes of 
sound information and operations and of their effect on the results measured 
from the customers. The parameters of the activation operation classes form 
an N dimensional map, the effects of the operation (which are positive or 
negative) being input as a point on the map. In this way the components 

35 whose effect is generally strong can be selected from the operations found to 
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be good at the local level. In addition, high-level control combinations of 
operations ascertained as good at the lower level can be found by means of 
the self-organizing map, the combinations being better than the operations 
separately. In this way those acting locally can be directed to take more into 
5 consideration operations used at other sites. The self-organizing map 
efficiently finds statistical dependencies between different operations. 

The operation classes can be as follows, for example: 

query/answer type game 

the questions include current information 
10 the number of activation events is 20 in an hour 

the number of activation events is 40 in an hour 

music at least every 10 minutes. 

These classifications are in use in all local systems. When a new 
operation program is created, it is classified according to the classes in use. 

15 If necessary, new classes can be created, whereby these new classes are 
immediately communicated to the other sites. 

Let us assume that in one system a new query/answer type game has 
been developed. It has been classified and its effect on the RAI index has 
been analyzed in the local system: it has increased the average activity index 

20 by +3. The self-organizing map of the global data system 52 is informed of 
this information. In another local system it has been discovered that it is 
beneficial to play music to customers every 10 minutes. In this case the 
music has increased the activity index by +1. Now a denser area is formed 
for these classes on the map. It can be seen that the above operations 

25 effectively increase the index. Information about this can be supplied to the 
local level, whereby the activating possibility of a certain type of music is 
noticed in one local system and the beneficial effect of the query/answer type 
game in another. Thus, by means of the high-level control both systems can 
learn from the results of other local systems. 

30 FIG. 6 illustrates the use of a system according to FIG. 4 and 5 for 

rehabilitation of bed patients. In this case the system can be based only on 
the local control; however, it is preferably a system according to FIG. 5, 
which is based on a higher-level control, whereby the global data system 
comprises server 33 of a service provider, the self-learning system of the 

35 above kind, for example, being created in the server on the basis of the 
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measurement data collected from the local systems 200, 

The rehabilitator can construct at his or her terminal 31 a modular 
rehabilitation program for the person or group on the basis of the knowledge 
obtained from the local data system. 
5 In the example of FIG. 6 a person is placed in bed 60, which is 

provided with sensors. These can be, for example, located in the sensor 
mattress 61 in the bed of the person to be rehabilitated, similarly to the 
description in the WO 98/34540 publication, for example. In this way factors 
isuch as movements, pulse, and respiration can be measured as a function 

10 of time, as well as changes in the weight of the person. 

The said parameters can be used, for example, in the physical 
rehabilitation of persons who have been in long-term bed care. By measuring 
movement (and pulse and respiration) variables from different sectors of the 
mattress, the sound-implemented rehabilitation instruction can be adjusted 

15 as controlled by the measurement parameters. For example, the agility and 
response of a person in turning exercises and the muscular shape (the 
response as a force) can be set to control the presentation speed, duration 
and repetitions of the physical exercises. Prior development and background 
skills can be obtained from local database 30, when the identification of the 

20 person has been made by means of the escort memory in the wristband, for 
example. 

The presentation information, the environmental parameters, and the 
responses measured from the person are transferred to the global data 
system (32 or 33) from which the values of the presentation parameters are 
25 obtained. The presentation of the programs can occur either on-line or off- 
line. 

In an application of the above kind a possibility can also be given for 
interested parties involved with the person in care to follow the results of the 
rehabilitation or sleep and its parameters, for example, over the network 
30 either from a local database 30 or from a global database 52. 

Instead of a bed, a chair can also be used in geriatry, for example, 
whereby the chair includes mattress sensor elements in locations such as 
the hand grips, the back rest, and/or the lumbar region. These elements act 
in the above-described manner as an information collecting unit which 
35 collects data for the local data system. A loudspeaker or a similar information 



16 



source can be integrated with the chair, for example, with the raised back 
rest of the chair, the information content being presented through the 
information source. In other respects a system provided for a chair can be as 
described above. 

5 A local system 200 according to the invention can be implemented, for 

example, in one portable player which is preferably based on a SOC solution 
(System-On-Chip), such as the current MP3 player. 

Although the invention was described above with reference to the 
examples shown in the appended drawings, it is obvious that the invention is 

10 not limited to these, but may be modified within the idea of the invention 
disclosed in the appended patent claims. For example, the system can be 
combined with other systems, such as systems where the information to be 
presented is ready. As an example can be mentioned the reception of 
(digital) radio and television transmissions, whereby the system can suggest, 

15 having made measurements of the above kind, the most suitable channels 
from the dozens or hundreds of channels available, in accordance with the 
current state of the user. The information source of the system can thus be a 
part of another system. The system can also be a part of the known audio 
systems described in the beginning, which are intended for large spaces. 

20 Also the quantities to be controlled, such as content, volume of sound, tone, 
tempo, reverberation, repetition of the same content, etc. depend on the 
application used. The use of spatial sound, so that the sound can be heard 
from the desired part of the listening space, can be included in the quantities 
to be controlled. The system can also be connected to external systems, 

25 such as building automation systems, whereby intelligent building automation 
for regulating the temperature, lighting, locking of doors, access control etc. 
is incorporated into the system, in which case no extra means are needed for 
observation and regulation of the environment. When combined with building 
automation, the system can report information concerning the house or room 

30 by sound and give instructions to the user or via the network also to other 
parties (for example the so-called call center service). A small group can also 
use the system according to the invention at the same time, especially if the 
group is homogenous enough. In this case the selections can be made on 
the basis of the averages of results obtained from the users, or utilizing the 

35 so-called fuzzy logic. ^ 



